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(54) Title: METHOD OF GENERATING A CARRIER WAVE OF COMMON CHANNELS, AND A RADIO SYSTEM 



(57) Abstract 

The invention relates to a method of generating a carrier wave of 
common channels and a radio system. The radio system comprises a 
network part, subscriber terminals (110) and a bidirectional transmission 
path (120) between the network part and the subscriber terminal (110). 
The bidirectional transmission path (120) consists of frames to be 
transmitted at a carrier wave frequency. A frame comprises time slots. To 
a time slot is applied a channel, the channel being either a common channel 
(FCCH, SCH, BCCH, CCCH) or a dedicated channel (TCH). The carrier 
wave is generated by ajusting transmission powers of time slots and by 
using frequency hopping to the effect that first is transmitted at least one 
time slot containing a common channel (FCCH, SCH, BCCH, CCCH), 
with a predetermined reference power. Then are transmitted other time 
slots with a transmission power lower than the reference power, and using 
frequency hopping. In accordance with the invention at least one other 
time slot determined by the transmission power sequence is transmitted 
with the reference power, using frequency hopping. 
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Method of generating a carrier wave of common channels, and 
a radio system 

FIELD OF THE INVENTION 

The invention relates to a method of generating a carrier wave of 
5 common channels by adjusting transmission powers of time slots and by using 
frequency hopping in a radio system, the radio system comprising a network 
part, at least one subscriber terminal and a bidirectional transmission path 
between the network part and the subscriber terminal, and the network part 
comprising at least one base station, and the bidirectional transmission path 

10 consisting of frames to be transmitted on the earner wave frequency, the 
frame comprising time slots to which time slot a channel is applied, the chan- 
nel being either a common channel or a dedicated channel, and the method 
comprising the steps of transmitting at least one time slot containing a com- 
mon channel with a predetermined reference power without frequency fibp- 

15 ping, transmitting other time slots with a transmission power lower than the 
predetermined reference power, using frequency hopping. 

DESCRIPTION OF THE PRIOR ART 

In radio systems each base station has one carrier wave that is 
calted "a carrier wave of cdmmoirchanriels: The riamel:bh1ror"clTannei can also' 
20 be used. In fact, thrs feirn : reifere to : a plurality of channels which a subscriber 
i.j: cterminal-and a base „ station. need-for:the^contrc*;ofi their owmqperation. In ad- 
ditipn to these, on the same parrier wave frequency; are transmitted the proper 
cfedifcated -traffic channels; albng \frhich user payldib ( >uclj as speech or cf&ta, 
is transmitted after the establishment of a connectipfi. Wijhin dedicated chan- 
25 nel$, too, Signalling inforfftatipn c^ be transferred,^ 

t >rJhe tenin Qhafoefjs used in two senses that /differ from qne an- 
otSjer- In Jhe present descrjfj&ion^a channel meafe,a logical channel which 
, contains some characteristic Infoiroation. In the otherjsenSe a channel means 
K physical channel which '"iS'jjse^f or transferring tfr6 logical channel. J/TtHe 
30 P r §sent description, the term* time ;$lot is used for4he physical channel. ^ ^ 

In the GSM syistem^onejphysical channel is.one s fime slot of ^TJJjyiA 
(Time Division Multiple Acpes$) fra#he. Logicaf chaffn^ls are common chanriels 
or dedicated channels! A TEK/1A frsme has eight;tirh4 slots. A 26-mdittfr^ei 
measuring 26 TDMA frames* is c^fined for dedfcate% channels, in this 'cs^k 
35 the time slots 1 to 7 of the TDMA frame are used. Correspondingly, a 51- 
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: multiframe, .measuring 51 TDMA time frames,e.is^defined foncommon channels, 
=v in -this case the timejsloH) of the TDMA -frame is used, v-;- ; 
■v , r ,Gommori: channels; ^ comprise BCH channels (Broadcast -Channel) 
and; GQGHr.channelsr (Common Control iQMnn$0> BGH-channels-comprise 
5 FCCH channel (Frequency Correction Channel), SCH- v< channel 
. ~ (SynqhronizgtipnjChannel)^ ancj B.GGI-f^chjanoeis XBroadcast Control Channel). 
. - GCGH -channefe winpris£-RCH -shanQeb:(-Pagtng, CbsoneOj. AGGH. ..channel 
, - . (Access- Brmt i ChanneJ)- and J3AQH eeharmels. (Randormr Access ^Channel). 

Dedicated channels comprise Traffic Channels .and*. PjCfei channels (Dedicated 
10 Control Channel). DCH channels comprise SDCCH channel (Stand-alone 
Dedicated Control Channel); ( SAC^^ Control Chan- 

-nel) &rid FACCH (Fafe? Assofilatett Carifr&tCftanrfel). r-'- r s 
: - The cbmmbn^ In the 

downlink direction are FCCH channel, SCH^ channel; "BGCH ^channels and 
T5 GCCH "channels (PCH channel* arid rAGC^ The FCCH channel com- 

"-prises frequency corf ectioh lh^ terminal: The "SCH 

-■ " channel cbrfiprises fra^ BCCH 'channel com- 

prises general basgstatidn-specific infofthatidriF iGf 'thef CCCK channels the 
: ^ PCH 'ch'annels^bbmprises eallMrifbfmatibn^ comprises 
20 Mrifbrmatibn on traffic cHann In the uplink 

' direction : is a RACH "channel. The : RAGH- channel* comprises^a< request -of a 
° subscriber -termihal to 'empid/^an SDCCI-Pchannel, in-order that a subscriber 

- terminal could, for ihstahce, reply -to a calFor establish a ^ ■"<* 
* j ' : r Frequency hopping ^was : developed for military : radio systems to 
25 rhake unauthorized" reception f difficult arid to prevent interference. In interfer- 
ence prevention the important ^thirig -isf - : that^ frequency hbpplng : provides' -fre- 
' ^uericy diversity and ihteffererd in 
such a way that -a transmitter sends a-specific amount of information bri a spe- 
cific frequency. 'Then the transnnitter continues ^sending radio information on 
30 sbrrie -other : frequericy; This^ frequency "chart 

times. In geheral|' : the frequency change -is repeated as a known sequence, 
.arid this ispcalled a'frequericy hopping' sequence; • : : • : - "V 

"-^TFie-carrier wave of cdmmdh^Ti'aririfels is transmitted with full power 
arid -at ? 'the' same frequency/ which- m^ris "that frequency 1 hopping cannot be 
35 utilized with it. This causes problems in the planning and use of a- radio sys- 
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* - A majorproblbm is-fllat^n a sensepile1work r planning needs to be 
duplicated. Firstly : is r p1ann§cFfhe u"se r of normal earner waves, which use can 
'« -'be enhanced by ffet|uency topping; discontinuous -transmission and power 
-..t control. SfccrinSly is p\anfie& the use fc>f the carrier wStfes of common chan- 
~ 5A n elsK- ' — nc^-L-.K:: Vvl:.-.- - ; --1c * ; '\ ' 
r ;:c f , *v-Mu 0 Another major- pfolai^ of the 

. syst^ decreases' \^ same ^carrier wave with 

w-n." - ~comrfi€>?f channels dann&t-ititilfze frequency hopping .-discontinuous fransmis- 
;B^;c§fon aridpowercbrftrol.' " « *<?>^ - - -■• ' - 'r : * : . 

Aa. r BRI^F D ESC R ! PJIQ N Q tj^TH E, J N VENT) O N . ; ' r - 

The aim of-the pS5S^nt- invention is -to provide a method of generat- 
ing: 3, carrier wave^Q-f ^ c^nrjf^po; channels r by whjch:*canier : wave the described 
i : probtemisicanrbe^ivoldedHOS C ^ .is 

■;o- KOThis. is achieved- v^a^ethp^^t .fortla in t^.prganjbie* which is 

15 characterized; in itbafcthe ^^hQdcfMrth^R.compriseS'Jhe ^ .step, of iransmiitting at 
nor> Jeast onC Otfter-IJme .-.skit;- ;^tprpiaecf * hy ^e^nsrpi^ipr^^wtef;- sequence, 
.1* 3ir.w*tfe^piFedfct£r^ - 
:h ; ;o;: ri: : ^ ^§tep>cfor; separating. a. carrier 

: - : wave o£ common cba^eisi^ slgts 
£0. ao^by using freqyency hopping irraeradio^ystem; the/adiaisystem compris- 
h : log. a netwosfepart, at : teast,ane sub^cribec terminal: and a- bidirectional trans- 
mission pathr between ^the network ftart-and ^e: subscriber terrginali and the 
e. ^network jpart, -comprising ^t^ast^pne- base station, and the bidirectional trans- 
f: ,rinr\issipnfi3ath;Gonsistipg of frames to be, transmitted on the cjarrier \yave fre- 
25. . queney, the-frame^mprisi^ and fto whiah tiP>% slot a,- channel is 

^pjjed-.itftejeh^rmel^ channel pr,a dedicated channel, 

... z and thfenetwork part js-arranged icbtrajism at least one tirpe slot,, containing a 
^ Qommpn cbapneL with % predetermined reference-; power without frequency 
- 5 chopping, to; transmtt oth^er ifme $jk?ts _>vith a transmission po\A^r Jpv^r than the 
30 r p.redeterrrijned,refeFenc^#o\A(er using frequency hopping. L 

The system js charac|Bri2-eGt r in that t^ejietwc^^-ggtrjt js arranged to 
- , transmit ptjeast ^pne^^ ^ by ~th%trgnsmission power 

j C . -sequenGe,; with the- pjedete hop- 

35 Several significant advantages are achieved with the method of the 

invention. The capacity of the dedicated channels on the carrier wave of the 
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. .cprompn. channels improves significantly, since.- frequency hopping can be 
-used. Foiv common { channels power control ( #npl discontinuous transmission 
can be used^ Network planning becomes: much easier-^since.the common fre- 
*. quency planning can be done fpr all earqeF. waves. The.poweF measuring of a 
5 . neighbouring Jaase station, -perfpnTied;by^ a- subscriber termi becomes more 
secure, sjnce it-can be -performed- during .&tJeast1wo different timenslots. A 
i * very significant advantage is achieved, by^thefact that the jnethpd of the in- 
t _ - t y^ntion js, appjicable with slight change§;to the- present ^M^system, in case 
the flower pfjhe carrier wave is not reduced to^^ 10 
10 dB. Jtvr £ f r v, ;s - : ^"^ ?. ; 

- ^ j.' 1 The system according-to^tie ijiyeji^ipn ^as the same advantages as 
r .those despcibed above . in relation tq 4he method.; -Til® preferred embodiments 
of , the invention and QtherT.more d^taHed^epbo^fc^ 

tages .of the invention. It is; obyiousthat $h§ preferred embodiments, and the 
,1.5 detailed embodiments can be co v mbined^wi;th : .o -various 
:f combinations in order to achieve tbedesired technical efficiency. ^ r f /. 

DESCRIPTION OF 7 J . ' ' ^ ' '7 

. . f . .< In- the following the- invention. will be described in greater detail with 
. reference to the, examples in accordance with the attached drawings, in whiph 
20 .... - : Figure 1 illustrates. a radia system, ( _ . 

. Figure 2 illustrates an example of the implementation of the method 
_ inJhe. GSM, system, , ... . t . : 

c , Figure „3 illustrates a structure of a base station, . v 
Figure 4 illustrates a structure of one transceiver. Vv 

25 DESCRIP HON OF THE PREFERRED EMBtjblMEKlTS ; \ 1 

The, present invention is applicable to all radio systems in which fre- 
quency hopping can be used. In the example,. the implementation of the in- 
vention is examined jn. a narrowband. TTDfyiA system, for instance in the GSM 
system, without restricting the invention thereto, however. Thus the invention 
30 may, be used, Jot instance in the CDMA system,, TDMA/CDMA hybrid system, 
and the broadband TDMA system in'which aTDMA frame may be divided into 
as m^any"as ; 16 7tjmesiots, each of which js further divided into 4 smaller time 
slots .Most advantageously f the radio system js synchronic, which means that 
the.trans^ stations t^ the same mo- 

35 ments. 
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: . Figure 1 is%xamined5 The radfer system comprises a network part 
and a subscriber terminal^ "10: ^ n this figure; the nefwortf^rt is reptfesented 
: by a base^statibri^OOf fl>2: The netwdrlc part further comprises, for fnstance a 
£ - V base sfatfori controller and- a=TfibBile-telephohe exchahgg, b^thfey are' not de- 
c 5 v-scribed herein/ sihW ; tfte^i^ malceswthfe examination of 

■■ v "'1he'lhWn-tton Easier "Betwrefetfte network part^10 : and the* subscriber tenmi- 
-r,*, c : nal'tfi^re'is a 'foidirectiOTafl 120?in ^a^ice'ihripaerTVerited with 

r a r^idvednhScti6n. : 1ri 'th^V^id-cohhedroii user information and signalling in- 
- --foimalfofr structure. A^ffame composes time slots. 

10 To a time slot is applied a channel. 
..3 " -■ r *z ThV^tnitfure^ illustrated in Figure 3. Figure 

-- r r * S-eompfises'bTily ~s£cti6r^*h3t a'fe'refevant to* the 1 'description <)f the~ invention, 
" ^b€it iHs^obvlSustad^ art thai a coriventibrial base station also 

* comprises oth§r fimetiorfe §tfd fetfactures, whose description in greater detail is 
1 5 r 'not necessary 1 Tneranf T4ie H b£^st£ffoh may : b% for instance, of the base sta- 
tion typ& used iri tfiS 'GSM feySteFfir #hficlt base station," however- ^comprises 
the changes required by the invention. The base station 100 comprises a base 
station control function BCF (Base^Station ^Control [ function) which controls lo- 
r caT^ a plurality 

{ 20 ' 'of basi Sfetiohsi 00 f f02, 'lb'4r 1 06/108 are control led "in a centralized man- 
ner by a base station controller (BSC'= Base Station* Controller) 300 that is in 
L * v B con'h^btion r ^ith fife 7 base statfons:~The transceivers TRX-i to TRXN are the 
object of the local control of the base station 100. Typically, the base station 
100 comprises one 1 7 t6 sbcteert transceivers 'TF^Xt; TRX2^ TRX3, ... t TRX16, 
25 each of which Kas a corinecli&h to* ah antenna unit 304. One transceiver TRX1 
to TRXN offers a radio capacjty r .to one TDMA frame, : .that is to say typically to 
eight time slots. 

' ' ' ' Figure ^illustrates in greater detail the 'structure of one transceiver 
TRX1. The receiver 400 comprises a filter which elinhinates frequencies out- 
30 side the desired freiquehcy SarTd. Thereafter the signal is converted into an in- 
* ' termediate frequency or directly onto the baseband, in which form the signal is 
** 'sampled and quantized irfah ahialbgue-to-digital converter 402. "Ah Equalizer 
' 404 ^compensates for iriterference; for instance interference causied "by multi- 
' "path propagation. A demodulatcTf 406 takes from the equklfied^ the bit 
35 stream which* \s applied to a "demultiplexer 408. The detnultiplexer 408 sepa- 
~ c ' °Vates the bit stream from different time'slots into specifib Ifi'gfcifehaYinels. A 
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channel codec 416 decodes the bit stream of different logical channels, in 

* : : v other Words it' decides whether the fait stream is signalling information to be 

applied to a signalling unit 41^ or wHether the bit stream is speech to be ap- 
- M| Tplied to a speech codec 410. the channel codeS 416 also performs error cor- 
"~ * 5 fection; tKe source codec 410 performs" in the -base station decoding of re- 
] = ceived daita, for instance, of a picture oPof speech, and correspondingly, en- 
coding of data to be transmitted. Encoding and 'decoding are thtis conversion 
of data, containing fbr instance spbech, ftonr64 kbit/s of a fixed network for- 
: : mat irit&^sonie 'other fdiTiiat *(fof'insf^hcfe ; 1 3 faiffsf of 1 a ; ^1lular radio network 
1 10 and * vice vefsai A sfg hallin'g unit 418 deals with signalling information' between 
: the "network and the unit 4T4 performs internal 

control tasks by cohtrblling different tfrtit&l A^btirst former428 "adds a training 
/* 'sequence and tail bife to 'data coming trat of the bhahrtel [ codec 416. A multi- 
* c; pleker 426 designates a time slot f&^e^cKiburst' A modulator 424 modulates 
^ 15~ digital 7 Signals onto a^caif ier wave ofWraidra is ana- 

* v " id^de tn ii nature, so Its performance tdqtiires' a digifaf-to-an^lbgue converter 
: ' 1 " 422. A trarismitter 420 comprises a filter, by'whlch the bandwidth 'is limited. 

^ " : ' Morebviir, the transmitter 420'tontrdls the^ output power* of the transmission. A 
e * r Synthesizer 41 bl arranges necessary frequencies for different'uhits: A clock in- 
"20 ciuded^in the kylithekizer^lf' may be locally controlled or it may be controlled 
c ' in a centralized manner from somewhere eis^/foKinstance, from*a base^sta- 
L "' v : tion controller; The synthesizer 412 r gen ; eraies the ; required frequencies, for in- 

: stance, with a volt^ ~ ^ 

»c - ' /. " Frequency ' hopping "used in the base station 100 can : be imple- 
25 mented in tvvb wayk: as baseband hopping or synthesizer hopping, in'fcase the 
base station 100 has a plurality of transceivers TRX1 to TRXN, each time'slot 
"* is applied to a transceiver TRX1 to TRXN Operating on aspecific baseband, in 
r 1 Accordance with a frequency' hbpfJihg sequence. "In^se the base station has, 
2 for instance only one transceiver TRXT, and if frequency hooping is desired to 
' ' 30 be impfemented, both the synthesizer 4^2 arfd the transmittef 420 must be di- 
" rebted to '^different frequencies for "Sending each time slot on the frequency in 
T : : accordance with the frequency hopping Sequence. - 

; t< ' : * r v * v The biase station 100 is : arfarijgedtb transmifdowniink the common 



control channels using at least one time slot of a TDMA fram^v the transmis- 
" 35'sioh is performed v^ithf a predetermined reference power without frequency 




' PCT /FT97/00752 



. possible." Other time slo.ts-.are transmitted with a powenlpwer than the prede- 
. , termined reference po\^er,,using frequency hopping. f; * 

ir -The predetermined . referejiee-ppwer is either .determined in the 
system specifications -o£ the xadip system, or Jt is jndicate^ in the system pa- 
; _ 5 ~ rarrieters of the. radip, system, lypicglly, r th* referenqe* power is x the highest 

. -..^ power;.u?ed in the : Tadio r 5ystem c; . ^ ^ , ;i ^ y r . 
^ v >M ^, Jhe base stations IQQJo. 1Q8, have a--QeIl r e^ch, > i.er,a- theoretical 
^ coverage area illustrate^ in. figure- 1 as a hexagonaL area.^Eaph base station 
+ ^1Q0 to .108 transmits the. common control, channels downlink,; i.e.^ from the 
, JO base station 10Q in,the^recti^af ; t^^ 1.10., The subscriber 

terminal. 1-1 0, measures the power , of. the qommon. control ch.an.nels it receives, 
\ of its own radio connection 12Q tatheiDase^statipn 100 the subscriber terminal 
. . 1J0 can.me^Mre the^uaH to .measure Jhexoiprrpn control 

channels of jthe^hasje §tafi(prLl CJO #f the s^rying^l.The informatjon.measured 
15 of ,th\e -dedicated radio ^pne^o. c 1^9 r: ^?5 :? tp be Cgqipjara^ with the 

l ^ r ;~>n LnfonrnatioajTieasured of ^e^^^on^cpptrjpl G^nne^jof.jthe adjacent cells, 
f . .. ,^lsQ.the jclifferenceis- ip. ppwej levels must be considered^. If. the. subscriber ter- 
- ^..~.{ nranal ItOisrioy^^ ^en &e su£spr|ber tenpiojall lO^Isp listens 

. to the, common ^qpntrol channels^ of. th^ dedicated ..celled sjmjjjbneoysly 
^ 2Q measures their fiowes wftjtf* £ jn direct prppprtiop to the power. pf the. common 
. control channels, o^ t£ia ^djacei^t..pells. T£e, subscriber- terminal 11? reports the 
averaged measuring results of t£e,bgst neighbo.ucipg.base £tation§ to ; the base 
.station 1-Ojl, and the b^se statioji system (mogtjikely^th^ ^ase station control- 
-* ^ l er 300).makes the ,decision^Qa.the handover, mainly pn the ? basis of these-,re- 

:/ 25 :5Ults^ // - ■ - r ;c v „ rt J^z^v x 'r ' • ■ < j -,r. ■ 

, s ^ . . Jf ^ply,oQe timg^slptinqa TDMA frame is transmitted with r the prede- 

. n :tetrmined-n^r^Qer t pc^s^ neighbouring cell per- 

r a . - . formed in ^eparatior^gfew; th^.haijdov^r^may slpw down. This^results from the 

I, , . ( iact tKat the subscriber t^fgnina^ \\ ft itself may. be transrpitting/recejyirig, when 

; 3Q.„ it should, be perforniingi^e qi^asuKcqent pf the .neighbouring base station, of 

the time slot of the common, ch^nne|s. transmitted by the neighbouring base 

station at that very mome^UUkewise, the ini^aLsynch,rpgi2:ipg of a call is more 

_ uncertain.^ . : t • , - 7C ^ erz[: , • . . ;: ^ -r^sric io:.; co 
^ , , , . Jn^accordanp^^ith^the. th^ basejstatjon^ 100 is arranged 

. 35 to. transmit at least one. Qtber iime. sjot of .a TDMA frame with a predetermined 
reference power using frequency hopping. In a described base station this can 
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be implemented, for instance, in such a way that the .base station control func- 
tion J3CF directs the common ' control channels, for instance to the^first trans- 
ceiver TRX1. In i the ^transceiver TRX1 in question, the control unit 414 controls 
" the transmitter 420 to. send the measuring Jime slot in question always with the 
5 same reference transmission power. Likewise, the transmitter 420 of the 
transceiver of. the.second time^slot tp^be transmitted with the reference power, 
is controlled Jo use reference power.. Typically the base station control func- 
tion BCF and the control unit 414 of the transceiver TRXt are implemented by 
signal-processing or general processors. Then the functions required by the 
10 invention are advantageously implemented^as . ^oftaare. . The implementation 
may also be carried out, for instance with separate logic or ?n ASIC circuit, or 
"* with some . other HW based solution. However, the basic principle of the in- 

ventiori remains the same., , . _ H _ - 1 . . , . 

Figure 2 is examined. Horizontally r are described time slots 0 to 7 of 
15 a TDMA- frame. Vertically is indicated time, in other words there are .the 
frames., numbers © to 50, of a 51-multiframe. Common channels FCCH, SCH, 
BCCH, CCCH are applied, each in its turn , Jo, th£, time sbt O of the TDMA 
frame. To. the time slots 1 to 7 are applied the dedicated channels TCH. The 
carrier wave of common channels is generated as follows: 
20 r At least one time slot contajnjng a common channel, is, transmitted 

yvith a. predetemiined reference power, wit.hp.ut ^frequency .hopping. In other 
words, i,n £ this exgmple 7 in the time §lpt Q H common. channels FCCH, SCH, 
BCCH, r C.QC.H in tbf .ftame numbers . 0, tQ i?0 oMhe 51 -multif ramie _ar$ trans- 
mitted with the reference, power., Th§ use of reference power is illustrated in 
25 the figure by printing in bol^.type the chayinel ta be" sent with the reference 

, . - Other time slots are^ransmitted ^ .with ^ transmission power lower 
than the reference power, by usi^g/r^quency hopping. Jp other words, in this 
example the. time slots jn unboldjjrint arejtransrjiitted^for instance, with a 1 to 
30 10 dB lower transmission power,^sp fQr^insjajxqe, the time slot .numbers .2, 4, 5, 
6 and 7 of the frame. 0,. the time. slot pumkers 1-, 3, 5', , 6 ancJ.7 of the frame 1, 
etc 

_ .... ri . p ^ f ,J^:a^dition Jq the.abp^e steps jjj, accordance with the invention 

35_ ^, - AUeast pn^pjther tiro^. sip^ power 

sequence is transmitted with the reference power, using. freqMeiicy^ hopping. In 
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' " " other words, in tfiis example ; two time slots of each TDMA frame ' are transmit- 
J ted with the reference power 'The channels to be sent with'the' reference 
power are again indicated in bold pnnt in the figure, so for instance, the time 
sldfs 1 and 3" in the frame 0 are transmitted with the reference power, the time 
" 5' slots 2 and 4 Tn the frame 1, retc. ~ ' 

Frequency hopping fe not* described in the" figure, since frequency 
" 1 ^hopping Ts'iriipl^^ 0 does 

^ 'hdt^erfo^frequiency fb f) T ^erifolfn frequency 

' hdpping; for a instance In such a way tliat each time slot perfohTis frequency 
10* ""hopping in accordance with ite jown frequehcy^hopprng sequence! If 'the base 
' station* 1 00 sends" h carrier waves oh "different frequencies then theiength of 
tfie'frequency Hdpping 'sequence * of the earner wave, containing the common 
channels, is n minus 1. Consequently, the length of the frequencyliopping se- 
quence^bf pother carrier waveis is nV ~ " ; 

,J 15" ' ^ " r " c Tri the exampl6 w the seSjuerfce according to vi/Hich full power trans- 
4 ^ 'mission ^''transferred cydfcally 1 from one time slot iritd another is called a 
fransmissfon "power sequence. ^ w 1 ^ " 

*" " ' * * The transmission power slque^nce can alsfi be irrtplemehted in such 
a way that a transmission^^ Sequence' is transferred from drie time slot 
20 ^infc^andtHenn accdrdarfce with a" predeterriiihed pseudo random sequence." 
f \ L The '^nelgKbounn^' bas§ statibns ? 1'"00, 102 uise 'a different transmis- 

sion* power sequence or the^sarhl trari'snniissidn power "sequende shifted from 
X>ffe another according toother transmission "mdmeht/ in order to im'prove the 
" "capacity of the system/ H@hcb th6 interference caQsed by the neighbouring 
25 base stations 100, 11)2 to bnfe^ahother'i^ minimized. ( ' ' 1 

The method enables time slots containing other than" common 
channels to utilize discontinuous fransrhission and/or power control. This fur- 
?i thef imp roves the capacity of thb^ ir * 

^To improve the ''power 'measurement of the basb station ~of the 
30 ^neighbouring cell; perfornhteif by the subsdriber terminal' 1i0 ( the time slot to be 
° ' ^transmitted with thfe referents power' is marked with a fla'g bit. Further, im- 
provement can be achieved by indicating the average transmission pbwer of 
J ' '^thb^arribr^waVe"^ statioff m "the system infor- 

mation and/or on some common channel. The'Trarismis^ 
35 bfW base stitidn is Slso irttffc&tfed in i 'thfe Sysfefh information and/or on some 
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In the CDMA system or the TDMA/CDMA hybrid system, time slots 
to be transmitted with a predetermined reference power are encoded with a 
.; : predetermined spreading code. 

r> : . - c Even though , the invention ^^ v b s een, described in the above with 
-0.5 . reference to.-jan,examp^ obvi . 
r . : - ous, that the invention is, not^estricted thereto, but it carv bajiwdified jp a.yari- 
s e *y Qf ways within the. scop,e erf, the inventive -idea .disclosed in .the .appended 
. claims.., •, .■- • ;i - • . ... J ' H 
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* CLAIMS i S \ , OV v ; i .. r/ - v . j 

1. A method of generating a carrier wave'fcf feortimon "Channels by 
r 'adjusting transmission jfbwers of 'tirtte slots -arid' 1>y 4jsing-fnequency hopping in 
- : 'a radio systernV'the radio' sysfe^ sub- 
" 5^ scfiber termiilaT (iiO) L ^d r ^ between the 

rietwo^ part* and ih& subscriber terfnin&l (31 0)f arid the network partrcbmpris- 
ing at least one base station (100), and the bidirectional transmission path 
(120) consisting of frames to be transmitted on the carrier wave frequency, the 
frame comprising time slots to which a channel is applied, the channel being 
10 either a common channel or a dedicated channel, and the method comprising 
the steps of 

- transmitting at least one time slot containing a common channel 
- with a predetermined reference power without using frequency hopping, ^ 

- transmitting other time slots with a transmission power lower than 
15 the predetermined reference power, using frequency hopping, 

characterized in that the method further comprises the step 

of 

- transmitting at least one other time slot with a predetermined ref- 
erence power by using frequency hopping. 

20 2. A method as claimed in claim 1, characterized in that a 

transmission power sequence is transferred cyclically from one time slot into 
another. 

3. A method as claimed in claim 1 t characterized in that a 
transmission power sequence is transferred from one time slot into another in 

25 accordance with a predetermined pseudo random sequence. 

4. A method as claimed in any one of preceding claims, charac- 
terized in that neighbouring base stations (100, 102) use a different 
transmission power sequence or the same transmission power sequence 
shifted from one another according to the transmission moment. 

30 5. A method as claimed in any one of preceding claims, charac- 

terized in that time slots containing other than common channels utilize 
discontinuous transmission and/or power control. 

6. A method as claimed in any one of preceding claims, charac- 
terized in that the base station (1 00) sends n carrier waves, and the length 

35 of the frequency hopping sequence of the carrier wave containing common 
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. channels is n,minus 0 1 ; the length of the frequency hoppirjg sequence of other 
, carrier waves is n. . ~ . 
„ c w 7, A tpethpd as claimed in any one of preceding claims, charac- 
terized in that the time slot to be transmitted with the reference, power is 
^ 5. jnarked with a, flag bit. - w ^ ; e - 

: a : 8 - A c m f ^°^ as claimedjn any one of preceding clairn^, jc h ja r a c - 

- r t e r i z e^d , in, that the ^average, transmission .power of Jhe carrier^ yvave of 
~>r common channels ,of the base station,(ipp),is indicated .in .the system' informa- 
tion and/or on some common channel. 
10 . ; . A method as. claimed in.§px ; qne : otpreceding claims, c h a r ac - 

^ ., ; . ; ,t« ; r ; i zed : in r that the transmission power -se.quence of the, base station (100) 
r : »s indicated in : the-system infprmatiorv gnd/qr or^some.cqmmon. channel. 

10. A method as claimed in anyone . of preceding claims, char- 
c ^ c ^ ® «n that time, sjpts to ^^ransmjtted with a predetermined refer- 

15,. ,ence power are encoded f with a predetgmiined spreading code,, . 

? 6 .■ .-3£<Jk system ot generating,; a, cam'e^ waye of commonxjnannels by 
: 5 : r«diusting i the ; transmissiqn pyjme .slo^and by, using 'frequency hop- 

ping in a radio system, _the. radio ..system comprising.a netwoi-k.parJ,..at least 
.• one .subsc^be^terminat- ,(£1 0), and ajjidjrectional [transmission 'path 120) be- 
2Q. tween *he network part, and the ; subscriber terminal, g 10), and the network part 
comprising at least one, base station (t00),..and4h.e, bidire^onal^tnansmissfon 
f ' P3th r •(•120), consisting of frames-to be sent with, carrier wave frequency, the 
; frame comprising- time slots, . and. to which time slot a channel, is applied, the 
; channel b.ejng either a common channel r or a dedicated channel, and Jthe net- 
25 work part is arranged- to: . ., . . .. „__,.. ,. ( . ." 

. • ^ •• - transmit at least one time- slot containing a common channel with a 
)< ■ predetermined ^reference power without frequency hopping, r „ . . 
•c. :.: \-. r transmit other time slots, with a transmission power lowerthan the 
predetermined reference power, using frequency hopping,.. , ' , " 
30 , ,. e.-haract e.r ized in that- jthe network part is- arranged to trans- 
r-mjt ^ least -one other time .slot .predetermined by the r transmission po,wer se- 
- guence wjth-a.predetermined reference-ppwer^using frequency, hopping. 

12. A system as claimed in claim 11, characterized in that 
the network part is arranged to transfer a transmission power sequence cycli- 
35 cally from one time slot into another. 
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<rc. ; - -j i~ . ^ A S y S ^rni as bl aimed in dainr 11, c^h af a c te-rize Id in that 
the network part is arranged to transfer a transmission- pbwef sequence from 
" 1 one' tirrie slot into another Wicrbordarice v/rth¥ pi^yetertTninfed pseudo random 
sequence. * * - - - , : t - 

5 14. A system as claimed in any one of preceding claffris 11 to 13, 

? J : t^aPa cte'riz^ 102) are ar- 

iu B/ fahQe8^td l use a dflferei^'fran&missioh seqderice or "the* saTf?e- trkft^mission 
PCTn jDO^ frbffiHDn^ th^ frarismisston mo- 

ment. ; '- rn - "X.C; *-'>:Oi "-cy ; 3 -C u 

-tO 1 ^*' 1 ~ r:r ' c 15- "A sy§^em%i : d^ifffed in any one r W ptecedirig claims 11 to '14, 
>' r ) cl'H : a facte r \ z e^d ^riPffr&t 'the Network part is ; arranged fo^the r effect that 
thn I ofts ~ cbft ta fri in gT r cftHef tfian^eommbn ch'aiTrife'ls titilizfe discontinuous trans- 
7 \ missi^afid/OTpbw^ ni J - !: < * 2l? - 

yt zer i : ^/ : A n sy"Stem^a^^diimed afly one- of precedihg daffns c f-1 to 15, 
15 char a^t e r i z S d c ih ttfaf r tfi§ J Base 1 station J ff 00) is arranged ~tb transmit n 
' ar 't&tt\er Waves, Sntf tF^l^n^fr^ftHe 1 frequency hbpping sequence of the carrier 
: ^^fe'confafni^^^ isf n miriu^ -""1 ; and tKe^ieWgtfi of the fre- 

:e J ^qu^cy Wopping^ 1 0E< ' : ri " ■ 

(o^- ;is'; 'c ^77]^ systefh : 3s : t ferried rn ^hy r 6ne^df preceding elaims^ll to 16, 
•2(^ ;c c lT a r'ac tte r^Pzfe d"fa mart^with a ; flag 

^\ : * ;,n: 6it the time^loUo Be^artSmittecl'' witftifte reference pbvfer. £" : 
fir v . -sue:' "*\ -j 1 g -'system a&'ciSrfied rn^§hy-bne of prfececling-ciaims r -1 l 1 to 17, 
n v ^cfh a fact £ r i £ e'tf c iri tHaHhfe' network part' 'is arranged tdifidicate-the aver- 
Tag^tra^iliission channels of the base 

25 station in the system information and/or on some cfommori channel. 0 
r "' "- ' r ;; °^9?*$ system ^ad-ciafmfe&ln afty one of pfSbedihg claims 11 to 18, 
c h a r a c t Sri ie d MTn'^tKaf ^ ^He'hefCvork part is ianrahged r to indicate the 
i\: ns, transmission poW^ S^uerice bf'theTbasef station (100) in the system informa- 
tion and/or on sbriie'coftim^ 1 "* v 0 r : ^ ; - 
' r 3l> • ^-w nvr ^2'0- A^system iS elairrfed in any one of preceding claims 11 to ^19, 
v eft a : r Ifc'Ve M z e^d <\h that tffe c n^tWork^ encode time slots 
ito : %e sfent " with ; a pfed^ermirffed ^reference power with' ! a 7 predetermined 
• spfeidihgfeBde: - n • * r r rr — " '-"Y- - 2- 
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